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DETAILED ACTION 
Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 19 
October 2005 has been entered. 

Response to Amendment 

2. The amendment filed on 1 9 October 2005 does not place the application in 
condition for allowance. 

Status of Objections and Rejection Pending Since the 

Office Action of 19 April 2005 

3. All objections and rejections of claims 46 and 65 are obviated due to cancellation 
of the claim. 

4. All other previous rejections are maintained. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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6. Claims 1 , 9-19, 42-45, 47, 48, 55-58, 61-63, 66, and 70 are rejected under 35 
U.S.C. 112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. These 
claims include a limitation to a port having "a diameter that is significantly larger than the 
depth so as to minimize a total volume of the fluid interface port". It is unclear how 
having a diameter specifically larger than the depth minimizes this volume. 

Claim Rejections - 35 USC § 103 

7. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

8. Claims 1 , 42, 47, 48, 56-58, 61-64, 66, and 70 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Heller et al (WO 99/64850) in view of either 
McCormick et al or Amigo. Since WO 99/64850 is in German, citations below are given 
to US Patent No. 6,846,398, which issued from the National Stage entry of this 
International Application. 

Regarding claims 1, 42, 64, 66, and 70 Heller et al disclose a method of injecting 
a second liquid into a microchannel filled with a first liquid comprising: forming a droplet 
from the second liquid and directing the droplet to, and introducing it through a virtual 
wall formed by the first fluid in a fluid interface port (Figure 2, port A) formed in a 
sidewall of the microchannel. (Column 6, lines 1-28; menisci that inherently form at the 
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areas A after filling with buffer correspond to the "virtual walls") The menisci of the first 
liquid lie in a plane shared by the sidewall and can therefore be described as 
"substantially coplanar". Heller et al disclose ports A with diameters of 20 - several 
hundred microns. (Column 4, lines 61-62; Column 6, lines 1-2; ports are shown as being 
as wide as the channels in Figure 2) The ports must inherently have a depth equal to 
the thickness of the sidewall. 

Regarding claim 48, Heller et al disclose the droplet traversing the virtual wall. 
(Column 6, lines 20-28; inherent in the loading step) As such, its speed and direction 
must be appropriate. 

Regarding claims 56 and 57, Heller et al disclose motion of the injected fluid in 
the microchannel, due to an applied electric field. (Column 6, lines 29-33) 

Regarding claim 58, Heller et al disclose application of droplets with volume as 
low as 100 pL. A spherical 100 pL droplet has a diameter of approximately 12 microns, 
well below the disclosed port diameter. 

Regarding claims 61 and 62, Heller et al disclose forming the droplet on, and 
applying it to the loading port, via a droplet carrying element. (Column 6, lines 20-28) 

Relevant to claim 63, Heller et al disclose applying several droplets and applying 
each to a different port. (Column 6, lines 25-28, Figures 1 and 2) 
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Heller et al do not explicitly describe the dead volume within the interface ports, 
nor do they explicitly describe the ports as having a diameter significantly larger than 
their depth. Heller is silent concerning the thickness of the cover plate. 

Amigo discloses similar microfluidic systems, which use a cover having a 
thickness as low as 10 microns. (Column 8, lines 1-6) 

McCormick et al disclose a microfluidic system in which they cover the channels 
with a cover as thin as 10 microns. (Column 13, lines 17-22) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method disclosed by Heller et al by performing it in a 
device wit a cover plate of 10 micron thickness, as taught by either Amigo or McCormick 
et al, because the silence of Heller et al concerning this indicates that a skilled artisan 
could choose any suitable cover thickness, such as those known in the prior art, e.g. 
McCormick et al or Amigo. The choice of thinner material could be motivated by 
reduction of material consumption, which could potentially reduce manufacturing costs. 

Regarding the limitations to specific dead volumes, the dead volume is simply a 
function of the affinity of the fluid within the channel for the walls of the port, fluid surface 
tension, and the respective pressures of the liquid and gas at the interface. There is 
nothing to physically distinguish the port of this combination from that described in the 
instant specification. 
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9. Claims 1 , 42, 47, 48, 56, 58, 63, 64, 66, and 70 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Howitz et al. 

Regarding claims 1 , 42, 64, 66, and 70, Howitz et al disclose a method of 
injecting a second liquid into a microchannel filled with a first liquid (Figure) comprising: 
forming a droplet from the second liquid (Figure, droplet 5) and directing the droplet to, 
and introducing it through a virtual wall formed by the first fluid in a fluid interface port 
(6) formed in a sidewall of the microchannel (9). (Column 2, line 65 - Column 3, line 34) 
The meniscus of the first liquid lies in a plane shared by the sidewall (Thin section of 
FMD chip 1), as shown in the Figure, and can therefore be described as "substantially 
coplanar". 

Regarding claim 48, Howitz et al disclose the droplet traversing the virtual wall. 
(Column 3, lines 31-34) As such, its speed and direction must be appropriate. 

Regarding claim 56, Howitz et al disclose fluid motion in the microchannel. 
(Column 2, lines 1-37) 

Regarding claim 58, Howitz et al disclose a droplet having a diameter smaller 
than the fluid interface port. (Figure) 

Relevant to claim 63, Howitz et al also suggest introduction of plural fluids 
through the interface ports of their device. (Column 1 ; repeated mention of a fluid 
microdiode permeable to fluids (italics added)) 

Regarding claim 64, Howitz et al disclose a method of injecting a second liquid 
into a microchannel filled with a first fluid, said method comprising: forming a droplet (5) 
from the second liquid, introducing said droplet through a virtual wall formed by the first 
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fluid in a fluid interface port (6) formed in a sidewall of the microchannel (9), said fluid 
interface port having a diameter between about 25 pm and about 100 pm. (Column 2, 
line 65 - Column 3, line 34) 

Howitz et al do not explicitly describe the dead volume within the interface ports 
or the introduction of a second droplet of a third fluid through a virtual wall in a second 
interface port, nor do they explicitly describe the ports as having a diameter significantly 
larger than their depth. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method disclosed by Howitz by performing it in a 
device wherein the interface port has no dead volume (Claim 47) or dead volume of less 
than a picoliter (Other claims), because this dead volume is simply a function of the 
affinity of the fluid within the channel for the walls of the port, fluid surface tension, and 
the respective pressures of the liquid and gas at the interface. Howitz discusses such 
variability of meniscus formation (Column 3, lines 25-31), and choice of fluids, 
pressures, and materials would allow minimization or elimination of the dead volume. 

In addition, regarding the limitation that the port has a diameter larger than its 
depth, although the example given by Howitz et al does not meet this limitation, Howitz 
et al also disclose variation of the depth of the port. (i.e. length of the capillary; Column 
2, lines 5-10 and 27-30) Choice of a shorter length such that this limitation is met would 
have been obvious to a skilled artisan, particularly given the trend toward miniaturization 
in this art. Regardless, such limitations directed solely to relative dimensions cannot be 
held to distinguish claims from the prior art. In Gardner v. TEC Systems, Inc., 725 F.2d 
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1338, 220 USPQ 777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 
(1984), the Federal Circuit held that, where the only difference between the prior art and 
the claims was a recitation of relative dimensions of the claimed device and a device 
having the claimed relative dimensions would not perform differently than the prior art 
device, the claimed device was not patentably distinct from the prior art device. 

Regarding claim 63, it would also have been obvious to one having ordinary skill 
in the art at the time the invention was made to use the invention of Howitz et al for the 
introduction of plural fluids to the fluid-filled channel, because it is suggested by Howitz 
et al and combination of multiple fluids is a common process requirement. 

10. Claims 9-12, 14, 15, 20, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Columbus (US 4,302,313) in view of Bjornson et al. 

Relevant to claim 9, Columbus discloses a method of filling a microchannel, 
comprising directing fluid droplets through an interface port in the channel sidewall 
(Column 13, lines 30-34), such that the liquid traverses the port and enters the interior. 
(Column 13, line 42 - Column 14, line 16) The port has a depth equal to the thickness 
of the sidewall. (Figures) 

Relevant to claim 10, Columbus discloses the port being a filling aperture. 
(Column 13, lines 66-68) 

Relevant to claims 1 1 and 12, Columbus discloses a pressure barrier formed in 
the microchannel to force the liquid in a first direction. (Figure 19, wider zones 220 force 
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fluid to fill narrower portions of the channel) These widened portions can be called, 
"stopper holes." 

Relevant to claim 14, Columbus discloses vent holes through the sidewalk 
(Column 14, lines 59-68) 

Relevant to claim 15, Columbus discloses continued fluid introduction and 
transport until the channel is filled with liquid. (Figures 20a-c; Column 14, lines 22-40) 

Relevant to claim 20, Columbus discloses filling the channel with two fluids 
introduced into separate filling apertures, each according to the method of claim 9. 
(Figures 20 a-c; Column 13, line 30 - Column 14, line 16) The sidewall of Columbus 
(e.g. Figure 2, plate 38) encompasses a hollow interior having a dimension (which reads 
on "diameter", since the channels are not limited to a circular shape) as low as 60 
microns. (Column 7, lines 20-25) 

Relevant to claim 21, Columbus discloses introduction of a gelatinous solution 
that would not be miscible with an introduced sample fluid. (Column 10, lines 4-41) 

Columbus does not explicitly disclose a fluid interface port having a dead volume 
of less than a picoliter (Claims 9-12, 14, and 15), nor does he explicitly disclose the 
filling apertures (e.g. 27) having diameters substantially equal to the "diameter" of the 
hollow interior. 

Bjornson et al disclose a device with fluid transfer members (e.g. Figure 10) that 
comprise a plate (671) with thickness as low as 100 microns and an orifice (630) with 
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diameter as low as 25 microns. (Column 1 1 , lines 54-64; Column 22, lines 28-37) This 
would correspond to a port volume of about 50 picoliters. The range of orifice diameters 
preferred by Bjornson et al (Column 1 1 , lines 54-64) includes the microscale 
dimensions the device of Columbus (Column 7, lines 20-25), and match typical channel 
dimensions within the system of Bjornson et al. (Column 8, line 64 - Column 9, line 4) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the device of Columbus et al by using thinner plate 
materials and smaller port diameters that substantially match channel dimensions, as 
taught by Bjornson et al, because miniaturization of these devices (Columbus is 
directed to electrochemical analysis of biological fluids) would allow the use of smaller 
sample volumes, the advantage of which would have been apparent to a skilled artisan 
at the time the invention was made, since miniaturization of sensors and fluid-handling 
devices has long been a goal within this art. A port dead volume of a picoliter or less 
would be present, dependent upon the affinities of the various surfaces for the fluid, 
surface tension, volume introduced, etc. 

Specific to claims 20 and 21 , selection of a suitable port size would have been a 
matter of choice to one having ordinary skill in the art. 

Whether the port diameter is substantially larger than its depth is a function of the 
thickness of plate materials and port diameter, selection of which lies within the level of 
ordinary skill in the art. Applicants' amendment relies upon recitations of relative size as 
bases for patentability. In Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 
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777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal 
Circuit held that, where the only difference between the prior art and the claims was a 
recitation of relative dimensions of the claimed device and a device having the claimed 
relative dimensions would not perform differently than the prior art device, the claimed 
device was not patentably distinct from the prior art device. 

11. Claims 9, 10, 14, 15, 42, and 55 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Columbus (US 4,426,451) in view of Bjornson. 

Relevant to claim 9, Columbus discloses a method of filling a microchannel 
(Figures 1 and 2), comprising directing fluid droplets through an interface port in the 
channel sidewall (Column 5, lines 24-28), such that the liquid traverses the port and 
enters the interior. (Column 4, line 55 - Column 5, line 43) The port has a depth equal 
to the thickness of the sidewall. (Figures) 

Relevant to claim 10, Columbus discloses the port being a filling aperture. 
(Column 5, lines 24-28) 

Relevant to claim 14, Columbus discloses vent holes through the sidewall. 
(Figure 2, hole 50) 

Relevant to claim 15, Columbus discloses continued fluid introduction and 
transport until the channel is filled with liquid. (Figure 2, channel 22 is filled) 

Relevant to claim 42, Columbus discloses introduction of a second fluid into a 
microchannel filled with a first fluid by directing a second liquid to a virtual wall formed in 
an interface port by the first fluid. (Figures 2-3; Column 7, lines 59-60) The meniscus of 
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the fluid within the channel forms in a plane defined by the sidewall (Figure 2), therefore 
it can be said to be "substantially coplanar" with the sidewall. 

Relevant to claim 55, Columbus discloses this second fluid being immiscible with 
the first. (Column 7, lines 59-60) 

Columbus does not explicitly disclose a fluid interface port having a dead volume 
of less than a picoliter, or the port having a diameter larger than its depth. 

Bjornson et al disclose a device with fluid transfer members (e.g. Figure 10) that 
comprise a plate (671) with thickness as low as 100 microns and an orifice (630) with 
diameter as low as 25 microns. (Column 11, lines 54-64; Column 22, lines 28-37) This 
would correspond to a port volume of about 50 picoliters. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the device of Columbus et al by using thinner plate 
materials and smaller port diameters, as taught by Bjornson et al, because 
miniaturization of these devices (Columbus is directed to electrochemical analysis of 
biological fluids) would allow the use of smaller sample volumes, the advantage of 
which would have been apparent to a skilled artisan at the time the invention was made, 
since miniaturization of sensors and fluid-handling devices has long been a goal within 
this art. A port dead volume of a picoliter or less would be present, dependent upon the 
affinities of the various surfaces for the fluid, surface tension, volume introduced, etc. 
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Whether the port diameter is substantially larger than its depth is a function of the 
thickness of plate materials and port diameter, selection of which lies within the level of 
ordinary skill in the art. Applicants' amendment relies upon recitations of relative size as 
bases for patentability. In Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 
777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal 
Circuit held that, where the only difference between the prior art and the claims was a 
recitation of relative dimensions of the claimed device and a device having the claimed 
relative dimensions would not perform differently than the prior art device, the claimed 
device was not patentably distinct from the prior art device. 

12. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Columbus (US 4,302,313) and Bjornson et al as applied to claim 1 1 above, and further 
in view of Columbus. (US 4,426,451) 

Columbus (US 4,302,313) and Bjornson et al disclose a combined method as 
described above in addressing claim 1 1 . 

Neither Columbus (US 4,302,313) nor Bjornson et al explicitly discloses 
disposition of a hydrophobic patch in the channel to form a pressure barrier (Claim 13). 

Columbus (US 4,426,451 ) discloses using a hydrophobic surface to prevent fluid 
flow into a region of his device. (Column 8, line 54 - Column 9, line 22) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the method of Columbus (US 4,302,313) by 
performing it in a device that uses a hydrophobic surface to control fluid flow, as taught 
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by Columbus (US 4,426,451), because Columbus (US 4,426,451) teaches its 
effectiveness in preventing flow to undesired areas of the device, which is required in 
the method of Columbus. (US 4,302,313; Column 14, lines 29-40) 

13. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Columbus (US 4,302,313) and Bjornson et al as applied to claim 9 above, and 
further in view of Kopf-Sill. (US 6,420,143) 

Columbus and Bjornson et al disclose a combined method as described above in 
addressing claim 9. 

Neither Columbus nor Bjornson et al explicitly disclose closing the fluid interface 
port after filling the channel (Claim 16) or closing the port with a fluid encapsulant. 
(Claim 17) 

Kopf-Sill discloses sealing a fluid reservoir in a microfluidic device with mineral oil 
in order to reduce evaporative losses. (Column 8, lines 25-30) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the method of Columbus by adding a liquid 
encapsulant to the fluid inlet port to seal it after the fluid filling step, as taught by Kopf- 
Sill, because it would reduce evaporation losses and contamination in analyses run for 
a length of time or at a temperature where they would be a concern. 
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14. Claims 16, 18, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Columbus (US 4,302,313) and Bjornson et al as applied to claim 9 
above, and further in view of Swierkowski. 

Columbus and Bjornson et al disclose a combined method as described above in 
addressing claim 9. 

Neither Columbus nor Bjornson et al explicitly disclose closing the fluid interface 
port after filling the channel (Claim 16) or closing the port with a covering layer or 
adhered covering layer. (Claims 18 and 19) 

Swierkowski discloses sealing fluid reservoirs in a microfluidic device with an 
adhesive film in order to reduce contamination and evaporative losses. (Column 2, line 
67 - Column 3, line 9) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of Columbus by covering the fluid inlet ports 
with an adhesive covering layer in order to seal them after the fluid filling step, as taught 
by Swierkowski, because it would reduce evaporation losses and contamination in 
analyses run for a length of time or at a temperature where they would be a concern. 

15. Claims 42, 43, 61, and 62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sundberg in view of Bjornson et al and Howitz et al. 

Relevant to claim 42, Sundberg et al disclose a method of introducing a fluid into 
a microchannel comprising forming a droplet of the fluid and introducing it to the 
channel via a fluid interface port. (e.g. Embodiment of Figures 2 and 3) Each port is 
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shown as having a depth equal to the sidewall thickness, and a diameter larger than its 
depth. 

Relevant to claim 43, Sundberg et al disclose the fluid port comprising a second 
port arranged coaxially with the first, directly opposite. (Figures 2 and 3; Column 5, line 
64 - Column 6, line 25) 

Relevant to claim 61 , Sundberg et al disclose forming the droplet on a droplet- 
carrying element. (Figure 2) 

Relevant to claim 62, Sundberg et al disclose applying the droplet to the port with 
the droplet-carrying element. 

Sundberg et al do not explicitly disclose the port having a dead volume of less 
than about one picoliter, the droplet being introduced through a virtual wall formed by a 
fluid already disposed within the channel, or the droplet being introduced to the virtual 
wall by the droplet-carrying element. 

Bjornson et al disclose a device with fluid transfer members (e.g. Figure 10) that 
comprise a plate (671) with thickness as low as 100 microns and an orifice (630) with 
diameter as low as 25 microns. (Column 11, lines 54-64; Column 22, lines 28-37) This 
would correspond to a port volume of about 50 picoliters. 

Howitz et al disclose addition of droplets of fluid through a virtual wall into a 
channel already filled with a fluid. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the device of Sundberg et al by using thinner plate 
materials and smaller port diameters, as taught by Bjornson et al, because 
miniaturization of these devices would allow the use of smaller sample volumes, the 
advantage of which would have been apparent to a skilled artisan at the time the 
invention was made, since miniaturization of sensors and fluid-handling devices has 
long been a goal within this art. A port dead volume of a picoliter or less would be 
present, dependent upon the affinities of the various surfaces for the fluid, surface 
tension, volume introduced, etc. 

It would also have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the method of Sundberg et al by introducing the fluid 
via a virtual wall in the port into a channel already filled with fluid, as taught by Howitz et 
al, because it would allow facile dosing of additional liquids into the device. The menisci 
in such a device would be positioned in planes defined by the respective sidewalls, 
meeting the limitation to these features being "substantially coplanar". 

Furthermore, claim 42 relies upon a size limitation as a basis for patentability. In 
Gardner v. TEC Systems, Inc., 725 R2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, 
denied, 469 U.S. 830, 225 USPQ 232 (1984), the Federal Circuit held that, where the 
only difference between the prior art and the claims was a recitation of relative 
dimensions of the claimed device and a device having the claimed relative dimensions 
would not perform differently than the prior art device, the claimed device was not 
patentably distinct from the prior art device. 
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16. Claims 44 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sundberg et al, Bjornson et al, and Howitz et al as applied to claim 42 above, and 
further in view of Swedberg et al. 

Sundberg et al, Bjornson et al, and Howitz et al disclose a combined method as 
described above in addressing claim 42. 

None among Sundberg et al, Bjornson et al, or Howitz et al explicitly disclose any 
specific means of detection within their device. 

Swedberg et al disclose a microfluidic device that includes apertures through the 
substrates that define the channels to enable optical detection. (Column 17, line 31 - 
Column 18, line 18) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the combined method of Sundberg et al, Bjornson et al, 
and Howitz et al by providing optical detection means with a beam directed at the 
aperture giving access to the channel interior, as taught by Swedberg et al, because 
such a beam path would minimize absorbance or distortion by the device material. 

17. Claims 44 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Howitz et al in view of Swedberg et al. 

Howitz et al disclose a method as described above in addressing claim 42. 
Howitz et al do not explicitly disclose any specific means of detection within their 

device. 
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Swedberg et al disclose a microfluidic device that includes apertures through the 
substrates that define the channels to enable optical detection. (Column 17, line 31 - 
Column 18, line 18) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method disclosed by Howitz et al by providing optical 
detection means with a beam directed at the aperture giving access to the channel 
interior, as taught by Swedberg et al, because such a beam path would minimize 
absorbance or distortion by the device material. 

1 8. Claims 57, 61 , and 62 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Howitz et al in view of Sundberg et al. 

Howitz et al disclose methods as described above in addressing claim 42 and 56. 

Howitz et al do not explicitly disclose causing fluid motion by electric fields (Claim 
57), forming the droplet on a droplet-carrying element (Claim 61), or introducing the 
droplet to the virtual wall on a droplet-carrying element. (Claim 62) 

Sundberg et al disclose fluid motion being caused by application of an electric 
field (Column 6, lines 26-33), formation of droplets on a carrying element prior to 
introduction to a channel (Figure 2), and introduction of the droplet to the port via the 
carrying element. (Column 5, lines 32-34) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method disclosed by Howitz et al by causing fluid 
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motion by application of an electric field, as taught by Sundberg et al, because it is a 
reliable means of causing fluid motion in a channel. 

It would also have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the method disclosed by Howitz et al by forming 
droplets on pins and introducing the droplets to the ports on these pins, as taught by 
Sundberg et al, because it is a controllable, reliable fluid transfer means. 



Response to Arguments 

1 9. Applicant's arguments filed 1 9 October 2005 have been fully considered but they 
are not persuasive. 

Applicant argues that the amendments to (a) having a port with diameter greater 
than its depth and (b) a virtual wall having a meniscus that is coplanar with the sidewall 
in which it is formed distinguish the claims from the prior art of record. The Examiner 
respectfully disagrees. 

In all cited documents (e.g. Howitz et al, Columbus '451, Heller et al), the menisci 
that form in the cited inlet ports can be accurately described as substantially coplanar 
with the sidewalls in which they are formed. 

Limitations to respective dimensions without a difference in operation cannot be 
the basis for patentability. As cited above, in Gardner v. TEC Systems, Inc., 725 F.2d 
1338, 220 USPQ 777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 
(1984), the Federal Circuit held that changes in size alone do not provide patentability. 
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Regarding the application of the Columbus '313 reference, Applicants argue that 
the reference does not teach the limitations regarding the dead volume and the 
diameter of the port. The Examiner agrees that Columbus alone does not teach these 
limitations. However, the Examiner considers that the picoliter (or less) dead volume 
would result from the miniaturization of the dimensions of the device of Columbus et al, 
the feasibility of which is demonstrated by Bjornson et al, who demonstrated micron 
scale ports in thin plates as described above. As in the case of Howitz et al, the dead 
volume associated with these ports would vary depending on fluid and device 
properties, which would be a matter of selection to one having ordinary skill in the art. 

In response to Applicant's detailed description of what the term "virtual wall" is 
intended to denote, the Examiner fails to see a patentable distinction between the 
structure and method explicitly described in the instant claims and that described by the 
prior art as described above. 

Conclusion 

20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Jeffrey Barton, whose telephone number is (571) 
272-1307. The examiner can normally be reached Monday-Friday from 8:30 am - 5:00 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached at (571) 272-1342. The fax number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at (866) 217-9197 (toll-free). 
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